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-;[/E-7 0C) ig^^Aau. 3 or-ea 4P^iMS*H 

[0 0 5 9] 

^^=fA75=''y^XtC;K^jliaAT3 0 0 g^T 
0 0 0 1- pm (S:^jD3li|[/i;^9 0 OG) T3 0 ^H^ra^M'!!^ 



JI/^-;i/ffitcS-:?V:^Tt#6nrc=fAC0M3g-g'WM (N 

%) ^m'^x^tz.}^^^. 0 

[0 0 6 0] 

IIM^i5 
(zfA^^COi^it) 

±iB#%^j-e»6nfcflJiMa5€/?^$d'A^7"v^:x (^s 
m^mm 6 0. 0 MS 

%, M^^Wa 0. 015%, pHlO. 8) 166. 
7 g Cd'AElJ^^l 0 0 

ii^- BZ3 ^m)}uL. 4 ox:'C2 4mBimf^ mm 
mKc im3§&. ififi 

[0 0 6 1] 

:>^viT. ±fa^7"'yi:7x^2 ox:^T?^aib. iffia^ib^y 
;ux— r;u€ro. ssasis, ^^tf^7 y-\^mmmi:L 
0. sffigHB^^n-^^nsa^brco 

o ^Z::, r^n^Atm (A) i:7y-K®^Sy (B) <hcoga 
TO. ST^-D^c, flft^a^«f$=rA7-r-v^JX^<7D^® 
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[0 0 6 2] 

LfzWi. 1 0 OTC, 9 0 
[0 0 6 3] 

±fB#%^iTt# n/tflftMS =f A 5 5^ :^ tCj-^;^ 

5 ~ 7 ;foct:tKit©^^J 5-7 (DzrA^'^\z^\^^ 
T> JIS-6301 

[0 0 6 4] 

IIMl?iJ4Bj:y^itil^^jco:irAM75^e. J i S - 6 3 0 l 
(DUmn iy>^Ji^^3m^ : I . 2-1. 4m 



<7:)iii:.^it^^i.^T, J I s - 6 3 0 1 \zum<oitmm{^ 
yjm^zmcr. nv^s 0 

0%m(D^\^^f:Bt} ( 5 0 0 %^>?i7X) Msoo , ^ 

ffifTPf#J/^EB (%) , *3 

J:1/§I?S!S^Tb (MP a) 
[0 0 6 5] 

STM D5 7 1 2{ClB 

o : ^mmii^'jy vx. m(Dmi^w\ti.fi^^mz.n^ 
X :mmm:^^mibxi&<. ^mrm^omm^z^omzm^^ 

[0 0 6 6] 
[0 0 6 7] 



iiimzm3\Z7r:T. 







SB ^ ^ » 






















irk 


m ^ 


men 












(A) 


S?1P?PJ(B) 


A/B 








Mgoo 


Tb 












(mm) 


(^ig/g) 




(MPa) 


(MPa) 


(%) 


Baice^«3*A7-r*v^;^ (DPNR) 




=0.015 










0.5 


0.5 


1.0 


1.0 


< 50 


© 


2.2 


24.1 


900 




2.0 


4.0 


0.5 


1.2 


< 50 


0 


1.8 


23.8 


890 




10.0 


8.0 


1.25 


3.2 


< 50 


0 


1.9 


23.3 


920 




0.5 


10.0 


0.05 
















0.5 


0.05 


10 


0.3 


< 50 


@ 


1.9 


23.1 


910 




77X'y^7s (HA) ^^^«fi (N%) 


= 0.32 








tt9im 7 


2.0 


4.0 


0.5 















"7 9-^:/ :^f)^mmLAfztb. 



* 1 

[0 0 6 8] 

^"Tvoy.) \z. 



[0 0 6 9 ] 
[^B^ CO 5^0^] 

aitf^cS^JP^WT^rfA 
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[0 0 7 0] 



imaiBl ¥^1 1^2^22B (1999. 2. 2 

2) 

[^^?iIE 1 J 

imiEyjm] sis 

/7X^<75:j^ASIJ^5^ 1 0 OSMSBfCl^UXO . 1-20 

mM§i5c?5i^f?ft<WJ (A) 0. i--! osggpcory 

— HJ^^^iJ (B) (h^, mShb (A/B) 75^0. 5-1 
0<7)imS'CiS^LTiSf?ft)^ia'l^^7^*yiJ^;^^i^SSiL', c 

M <^ ^® ^ tt^ ^ -tt T If AM ^ J^^r -S ei ii: 

m <t T ^ If A ^ SI ;^ ft o 

^M.ti^%mk±. 1 0 0 t:tAT<757K?§'(iii5:^^'e^ 0 , 

KJ^^^'i (B) :^<> -r :t>>fiI5:<i^'2 ]^±O^Mt& 
^7s^<r>zihMT^9f 1 0 OMfi&KtC^LTO . 1-2 0 

sfiffl5co®2ft<k:?nj (A) i:. 0. i-ioaa§P<oTy 

-H«^?jy (B) ch^. Smtb (A/B) ;!/^0. 5-1 
[0 0 0 1 ] 

X -y X l^TMSf ^ a'A J^fiJc L o ^ 

[0 0 0 2] 



[0 0 0 3] mf^^^^mt.. (a) M^^,^.irA^x*y 5^ 
XtriEt^^STS- \e^t:>^^m^m. (b) 

-5. v^t^t^-sTy-KiS^r^, (c) f^.^-fksy^-g-wu/t 

[0 0 0 4] z.t^^(^m^\t. ±fS¥^i^sip°a(offl?ifCcfc 
t>T3®:i:s^^n, -i^(cifA<75MJ¥7!>^#^^i-iw«^^=3> 

^ v^iy-mz:^ (ifii^'itr^M, L:^^b^. idiHje. 5=^ 

^^zfA^a)^S!H75^tn:il^i:?^cCoT|j§5T!TS<h 
[0 0 0 5] ^fe. 3^^=rA^7^^y^Xf*'{c:^^nss 

aH^i> ^(7)|i!p-^S7!)S^^=fA^7=->y ^X(7DMilll-^M 

rfA^X'yt^XT&^^ffl^i^nxVi^. 
[0 0 0 6] <f#S§¥6 - 5 6 9 0 2 ^l^^fSfCt;^, ^'^Zf 

i7 ij -Att(;)Bii^a^^=f A/i5<;^<£^^iT^::^f^7:>^^^ 

^(r>mBn'k^^'^\z-^^'^\^'^)\^xm'^T ^z, Lt^x^. 
mBV.(n^m&\-t. ^-)vy-)\^m\z^^xwi^'^n^ 

[0 0 0 7] ttfoT. ige^^^cfc-^icMSMTi^^igiS^twl?^^ 
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[0 0 0 8 ] 

[0 0 0 9] ;i(DW.mh\^x\t. ±tBi:^fB{cM^<^^^ 

^'ox^m:::f2^'^v=-y^7s^T^^^mBn^mmx<^^^ 
^<Dm^ iTJutJvmm ^zmmLx^K'^^m-^^^^. 
mf^^M^^^r^zi^x^T-^y^y^<D^^it:^^urzri 

[0 0 10] S^rifCcfc^:JAlM(7^J^i55c{c4i5i.i 

xitt. ;z<D^'7^^yc^^(DvHm^xit.^j^m<DmmzyL 

^mm'^m^'^^^y^:^<^^^^t^m'oxi^^rzi!^. m 
mm^<D^^ju(Dt^m^mfxL^\,\ zri^mo^mmz^ 
m^^fzi^x^^^^^^^^n^. 

[0 0 11] -^CIT. ^Mfi't^^iJtci: 

ox^mit^nrzmmm^f^.^/^^y^y^7.^m\^^x. 

ysm. :ir6^xs^n\zm^^^mmsm^'77^yi;7.^mm 
r^^tx^^. 

[0 0 12] 

^m^r^rziib\zm.mm^^mi^tz^t^^. ^sfS'i^SJ^ 

^^(D^mtmtT y-\^ummt^m'^xii^i.. t 
LxmmL^rzm^mii^i^rz^i^Jtt. mmm\zdr)\^i^^ttm 

LXB^»rj:m!^^^r^::iL.m^a^i'^mT^Cti^^X^ 

[0 0 13] rr^t>t>s ^?F^^^(Dzr/^m^a<D^myjm 

rfAIUJi^^ 1 0 omaglSfC^LTO. l~2 0Mfi§B<?5 

^s^sA^bsy CA) i:, 0. 1-1 oaa§Bco7y- KMiP 

^ij (B) mSfck (A//B) 75^0. 5-10<75iigH 

m±=r^y C7 7.\z^n^.Lrzm^mmi^x. ^i^m<D^m 
{z^'ji^^tLm^-^x^i^m^Bf^r^ch^m^tr 

ho 

[0 0 14] ^^m\z^n\t. nmi^mz^^x'S^'^ 



if^nx\^^hWi^B^m':sh.^f-y{7 7.i)^. ±ifim^a 
(Dmrnmi^ ^ ^7 y - k m®%\\\z ^ o x^Mt ^mz. 
rmm^zyf^mui-mAzuh^cDtmmi^nho w-o 
X. ccD^^mit^nrzyr-^y^^^z^mLfzmmm^ 
mmrhz.t\z^^x. ^mmmm^zyji^^ttm-^itx 
zfL^m^m^^Thiiti^^x^^. ci-pbT. :$^?^m<Dm 

iT&^T^, ^'^^mmrhm'^^z^^^xittBitti^u^jy h 
m'^^ntzMiyKf^m ^n^rh:ztf)^x^ho 
[0 0 15] ±ti:$^mmo:>zrAm^a<Dmmyjmitt. 
m'\^nuz<k-DXMm^zmBn^^m^^nrzmmB^f^^.:^ 

i'^m^ztifmx^h. ^fzs ±t^^^m(Dmm-Mm-\^^^ 

X-^OrfASJ^^^l 0 OMSgetc^tUTO. 1 — 2 DM 

gglJoi^^fk^iJ (A) 0. 1- 1 omsgiic?:>Ty — 
^mmn (b) satt ca/b) t^^o. 5-10 

[0 0 16] Hfl3Zli(7)=fA3Slp°aCOSiit:^fitC^ffl-r'5*:^ 

X v>T <h7&^ e p=&M^^in®i!i#'t4^ ts: e 

^\^^Z^U\4^ZiK'^^a^{'^WthZ.t.'h^X^^. 

y i7 X (Df^f^l® J; 0 — ^ t> <^ r ^ <h V ^ o 
1 0 0X:J[^TO7K?S'l4ii5:^^-e^0. t^^TJ — 

Y^mmnt'^s '^:^>mti^2s^±.(r>^w§L^tz\tpnm.7)\^ 
^)VT ^ym,x^h(nti^^^\^\i^. 

[0 0 17] 

^=fA^xy iJ'Xt^, ^tJAfrdr±ai(^1#&3^6 - 5 6 9 0 

2^'i^mzWi7h(j^iimz'^'ox. ^^=fA^T-y 

=r A ^ 7^ y {CMS ^MP^ ^ ^^^]P b a S ^ 

[0 0 18] -^^mzm^^^tihum^h.vj'v^T. 
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[0 0 19] ^B^mnm^\^XT )\^-h^)'7u^T-^ 
^<^^tttiO. l-50APU>g.«f 

flfllBP^fS'ffiti^ 7>V>-^^ii7'a t:>ffi (Anso 
n. M. L.. J. Gen. Physiol.. 22. 79(1938)) ^0^:^^ 

tt^N^^'n t'>(7:>^i5ri3jg7iiU 4. 7mg/m 1 t.f^^^ 
o\zmm,\^tz.mWL^^. ^^"^2^^^ PHIO. StCT 

1 o:53^rHiSi^:;$ii'fe?t. Km^mz,v^)^uum^^^l^ 

o^rai^oof^'ii^jjtsi). cin^ 

15^Fe1^0Jcm#T^C(h{::J:oT5iJ|^U7t, T'ciis. 1 
l^^faltc-^^^raT^r— tfcoaco^lii^^To {Hb. 

[0 0 2 0] ±f21ia^^P^O'^^jaStS, P^f^'fitc 

*y^X(7>^J^5^1 0 OmSg!5{CMUTO. 0 0 0 1-2 

0 mSSB, $f ^ L,<t^O. 001 — 10 s^B^co^si-c 

[0 0 2 1 ] mBn^mmm(Dmmmo^hmmm'mzj;B 

«aJi(Cj®^/ii:S@[i:UTti5-9 or. Jf^L<^l 

2 0-6 ot:-c^^o ^iiraii;;)^9 ot:^^a^^<h^^ 
[0 0 2 2] nts^i^m^z^^'7^yc^7.^'F(Dmmyj 

omfigMc^LTo. 0 0 1 - 2 0 sfieBcoseBT'^jQ 

^ M U rc^^ rf A ^ -r ^ X tc ^SfgfifPI ^iSSlja 
5000— lOOOOrp m-C 1-60 ^f^M'^^ 



5^^?«Z]'A^xvi7 7.COl3'A:H'75>^5-4 OSS%. 

<^il 0-3 0mfi%i:;'j:Sct5lC7lcT^&IRL/c±TtT 

[0 0 2 3] 3l^L^53^Sil5aS1^. ±®{C»g(l$n;^ciJ7U- 

[0 0 2 4] ^®g'i*^J<hLTH. ^JAfr^(a) t^-r^> 
tt^ffi^liSiJ, (b) l^-f :t>'K^®f§'liS'J. *5J:r5(c) 

Wi'^^^^-yWmm^Wiif^^m'^^x^^. (a) c;:)|^-f^ 

7i?^^tf<5n^o (b) co^^-r^>^ffif§'ti^Jf-ti. 'fi^jx.t^ 
[0 0 2 5] i^/.±oDUiBj-eti, mm^m^^^ i^® 

[0 0 2 6] pHi;g^?riJ^L.Tti, ^'l;^fr^U >K37K5^ 

r:7A> 'J>^7K^X:hh'J'j7A^coU>^m. S^^:^ 'J 
•^A. @^^:hhU'::7A^(7)g^Ki^> fiJii^. Wlks ffi^, 

>^x7, 7KS{by7U'^A. 7mfb±hU'::7A, 
hU'^^A. ^iE7jc^:^ 'i7A^7j?^^^f '^n^o pHSM 
MSijco^jQfiti. ^•7^'y^;^coz]'A{lJ1^^3' 1 0 omfi§B 
tCjt^LT. 0. 0 1-0. ssassT^s- 

[0 0 2 7] ^a:^^Mi?aii{c4Bl'^Tt^, ±12/530^(75 fill 
[0 0 2 8] ;$:%B^tCffili«^»n^JttSe5^^=i'A^xv 
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c/:^(Dmm^mm (n%) fi. m\^m7U)\^^-<D^± 
^mmt^t^^'om!^.^'^^. o. iQm&%skTtfji^ 

m (N%) $±teiiigH(7>q=T=bit#tco. osma^juT 

[0 0 2-9] mmMm^v^v^:^(D{'fm ^^m(D 

WBi^m-zi h.^ V 7.\zm^m.<r>!Bmtm^^nT ^ 

iiLTti, zn'AH^^^'T&^S 0-5 2ma%. $f?^L<tl 

3 8-4 smm%<Dm.m^zu^^o\z^iSi\^xm.m'^n 
[0 0 3 0] z2^i.mT^^f3^^t^^mxy)-^^iri\t. 

zij^j^t^^P^u\.^rz^\zmmi\L\z^m^mm^mr^::ii^ 

ti^,#.;6^*^rsi^± 1 0 ot:j[^T(?:>7K?§'(*i§5^-?;^^^tf e» 

^ O ^ ifi r > ^: - 'i' A ffl ^ ^ $ n § • 

[0 0 3 1 ] ^tzT y — \^mmmt\^x\t.. -i'^>»^ 

5^ 1 0 0 mSHlJtC^ LT 0 . 1-20 Sfige. »^ L < 
tiO. 5-1 omfigBT^'So MSBT/-K'^^SiJc?3i2 

SfiSKiCjttUTO. 1-1 omaSBTftO, $Ef^L<ti 

0. 5-8mms($T^^« ^tzmi^mmitm (a) 

y-K@lPS'J (B) <hti, aSit (A/B) TO. 5- 

1 0<7)?effltC^S<D7&^^(rn 

[0 0 3 2 ] SSJ^^kS'JOSE^a. 77-K;S^^iJ. :fect 
t^^BiIie^^i^kSy i: 7 / - K/g^sy i:coia'&it^/ir■n;<)^- 
Cd-ASiD^o^it;^^) :lK\z. *58H^(D=f AS!p°D(?)fflil 



[0 0 3 3] CTij^L^^n^A^^. yu-y'mt^n-. =j> 

K-A^^f^3S!T§«^fCti, Tf2<0#88^JD35U^SB^ 

ti, iiDi3ss«j<^(5?&\ jai5SiSii»J. nm^mvm cfsttft 

[0 0 3 4] ±ffi»a?95S'J<i:LTti, CTAt^:loS®^^ll!^ 
X(7)ztASJ^^^l 0 OmaH[5;-^LTO. 5-3SaHi5 
PX (N-X^;i/-N-7^a:-JU>?5':^;^;U/N:5 >1^^ 

IB) , pz (i^p^5';i/>^5=-^;^;u/N'^ >K3El{^) > ez 

i^5^^;^;UA'^>K3EIB) > MZ (2-;<;U;^r 

2fll^A±^^l'&bT^V^5C<i:>5rifT^^o ^OiS-^S 
ti, zfA^T^^j/^XCDZJ'ASJ^^i'l 0 0SMH5fC^tL.T 

0. S-smSHBUJ^tf^'SCOT&W^UVio 

[0 0 3 5] j!}DStiffiili!)S'Ji:l^T«. {^JJ^t^^^li^;^^ 
^^f^n^o ^(D^^m\t. rlA^T^v^XcorfAglJ^ 

53^1 0 oMa§p{c^bTo. 5 — 3ma§i5T^^075^^f? 

j^^^o mim±m<D^'^m}f^. rfA-^5=-^>iJ7xo=rA^ 
j^^^i 0 osaH5f::^bTo. 5-3magsiMM-e^^ 

[0 0 3 6] 5t^^lJ<hbTti, ^]^^^;^:t'J >i^7 I/-. 
/N— gtK:^;i/>":7A^7&^^frf6n'5>, ^CDiS 
#ati, zfA^T-^;;^5^X<D=fAHJ^53^1 0 omaSBJC^ 

1. X1 omm^mTx^^(0'^^tf^^i.^K ^tz. ±fB& 

asJdasy <^ :J A -7 T- X ^ (75 ^ ^i6r r -5 i6 

ii^m\t. ^m.n^x^^0z^\z:hffir^mm<D 0 . 3- 

1. 0aa%SlST^'5(O7!/W^LV^ 

[0 0 3 7] m\t. mA.mn^. ±^B,y^m<Dh<ou 
^f)^i^m'^mx^D. i^^r^zfL.mPutm-mwzm 

Mmizmcxm:E^mr^:itf)^x^^'^^. m^^so 
-loot:. $?^L<fi 85-9 5x:mm<^t^m\z^m 

€:^SAL.T:fc<CD75<J:Vio ^IDiyftC?:)^ft=ti. 1 0 0- 
1 2 Ot:(CT, $^3 0-9 Q^rBmm=TO<Df)^^^K 
[0 0 3 8] 2^%B^T?#«^,n^3fASSC0!MJ?^'-te'(^ 

m\z^'Dxm'Kmmi^n^o m^^^rfmm^'^<Dm^\z 
^(D:^^n-f)^u\.^m,mxm'KmiR^n. si^o. 5- 
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[0 0 3 9] ^,ft::fi^^^.<D»mmt. ^'^.<Dmum 
J IS K & z 0 x\z'^-:>tz.m\^m 

-C^isbfcWZlA^. il^7 0 0- 1 0 0 0 t^^L<^t 
,8 0 0-9 0 0 %"C^^<?57!)<cfcV^o ^ '^IZzfA^'^co^l 

tc. J I s K 6 3 0 1 iz^itt-DrzmimmTJ^tbrz^m 

^^ti^^. 51^, 20-40MPa.$?^U<«25-'3 

5MP aX-^^(D^^<k\^^o 

[0 0 4 0] 7^<c43, 4^±OI5aB^-Cti. f^Mmm^yv^y 

ss,'^Lu^mmB^f^.zfA^y^yC7:^^z. ±ti^mmm 

[0 0 4 1] ^CDI^, mimm.\t.. S'^*3 0- 5 OTCfC 
[0 0 4 2] 

mm\zm^nT^. 

nmm 1 

^ff^¥6-56902 n'ii:mzm7^(oy5m\zmm\^'r:n 
f:znm^j^m:^h.^^y^7. (=fA©j^^o2giji4 5. 
oma%, ^^^wso. 0 5%, phio. 4) 22 
2. 2g (:ifAii?^»i 0 omssB) ic»b. =&aj!sj!iD 

^-BZJ ^^.^inL, 4 0t:T2 4P^rpl^/53c$i±;t 

^-Bzo^jtJDSti. image. isa§&, o. e 

[0 0 4 3] TDV^-e. ;iCOffrJ[lDS?tbfc^T-^y 2 0 



fl^^f 1 0 OSfigBlcWLTO. 2 5Sa%*o;^Co S 

?il^'S£;^;U>":7A7Kf§r^cr)iB'&fiti. mmti)\^i^OI^ 
il^cosa^^L, ii^sftfbg'J (A) ^7y-K®iF^ij 

(B) ta)Sa^tt«. fifitfc (A/B) TO. 

[0 0 4 4];i^t3, cKTDi^^^'fb^iJiJcfc^yy- HMlr^f] 

;tiES5 cm(7)?«8§SiIA®l^£3 0S?Pp1SfJIU^c?fe, 1 
OOr. 9 O^PeljlJDEtLT. L^m^V^mi^tz. 
^Me^J2-3, tfcfe<0?iJl-3 
Tffi^l*5j;CJf^2{C^r^^:JA^7^*y;5'Xv 

m^^rsT J - "t^-mmm^mmx^tz^Amtnmm i iifwi 

4itcUT:3^AM€:fP^Urc:o 

[0 0 4 5] mmm 4 

4 ot:T2 4f»^r«lBi53<: (Hfr^fjasft) ^fTt:)7^cC75^o;teAn 

ti, HM^Jl <i:I«l^lCUT=fAlM^f^S;ibAc» 
tt:!g;50Ji4 

^^fi^^=rA^7^u/i^7x;:i{-^AT. mi£<^/N<T>^ 

fi%, ^^^wao. 3%. pHio. 8) ^{^mi^fz 
[0 0 4 6] ±n^mmm^<^zj^it^m<DzfAm\z'z>\,^ 

T, JIS-6301 {c:£Pi^aUTii/.T(7)^i^il^^tTVi, 

i^iWo^m) mmm^^zy^tmmozrAmfj'^^. j is 
- 6 3 0 1 \zm^^nr:i^mm.mm<Dm^>f {y>-<^)v 

^Znm iW^^l. 2-1. 4mm) ^f^ffliU/^:. -iE-L 
TCCOi^l^)t^ffiV:»T. J I S - 6 3 0 1 \Zt^m<DU^ 

\^^y5m\zm\:^x. wus 0 0 %m(D^mm:h cs 0 0 

%^>?^^X) Msoo , mmm^lf'Ey, (%) , :fecJ;^ 

[0 0 4 7] ]^A±.(D%^^^. &^»<OSE-&S<i:^^tC^l 

[0 0 4 8] 
t^l] 
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#SH2 0 0 0- 1 7 0 0 



[0 0 4 9] 
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4 5 


4 5 
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0 n l^ 
U . \j o 




0.25 


0 . 2 5 


0 . 2 5 


0.25 


D H 


10. 4 


10. 4 


10. 4 


10. 4 


iffl^ffcS^J (A) • 


0 . 5 


5 . 0 


I 0. 0 


0 . 5 


ry- KiggS'J (B) • 


0. 5 


0. 5 


8. 0 


0 . 5 




1 n 
1 • u 


1 n n 
1 u • u 


! 9 ^ 

i . C J 






*0 


















Ht'J^ (mm) 


I, 0 


I. 2 


3. 2 


I. 0 


500 (MPa) 


2. 2 


1. 8 


1. 9 


I. 0 


?I3g3ii$ (MPa) 


1 9. 6 


2 2.2 


18.8 
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